OBLON, SPIVAK, et al 

Docket No.:246841US-7 DIV 
INV.: Junichiro NODA, et al. 
SHEET 1 of 20 



bit I ines 



DATA LOAD 



word lines- 



decoder 3 



7 



eel I matrix 2 



page latch 11 



data bus 1 



~1 

read out circuit 27 



Fig. la 
bit lines 



PAGE LATCH READ 



word I i nes « 



decoder 3 



7 



eel I matr ix 2 



page latch 11 



data bus 1 



read out circuit 27 



Fig. 1b 



OBLON, SPIVAK, et a! 

Docket No.:246841US-2 DW 
INV.: Junichiro NODA, et al. 
SHEET 2 of 20 




OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
INV.: Junichiro NODA, et al. 
' SHEET 3 of 20 




OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
INV.: Junichiro NODA,etal. 
SHEET 4 of 20 




< 



OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
IN V.: Junichiro NOD A, et al. 
SHEET 5 of 20 




OBLON, SPIVAI^et al 

Docket No.:246841US-2 DIV 
INV.: Junichiro NODA, et al. 
SHEET 6 of 20 




OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
INV.: Junichiro NO DA, et al. 
SHEET 7 of 20 



CM 



I — 
CNJ 




-< 

LU 

O 



CD 



CD 



eg 



QQ 




"7 v/ y 



£2 cnj 



CNJ 



^ Q 



cd 



CNJ 



CNJ 




£2 5 ' i2 A 



CD 



CD 



CD 



OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
rNV.: Junichiro NODA, et al. 
SHEET 8 of 20 



100 



N2 SLOW O-j 
N2 QUICK D>~r 



VCC VCC 




103 



IE — ioi TKj 



104 



^102 



■O N2 



CHE 



^VSS 



Fig. 8a 



100 



N2 SLOW 0-. 
N2 QUICK O-l 



VCC VCC 




D N2 



OHE 



■vss 



Fig. 8b 



OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
IN V.: Junichiro NO DA, et ah 
SHEET 9 of 20 




OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
IN V.: Junichiro NODA.etal. 
SHEET 10 of 20 





OBLON, SPIVAK, et al 

Docket No.:246841US-"2 DIV 
INV.: Junichiro NODA, et al. 
SHEET 1 1 of 20 



RECOVERY END-^f 
RECOVERY N2"" — 1 



RECOVERY 1 
RECOVERY STARK I ) 

RECOVERY END ( II ) 



■< 


RECOVERY 


• 

< 


control 


M 


logic 



VERIFY PASS 

VER I FY END ( I ) 
VERIFY N 

VERIFY 1* 
VERIFY 1 -* ¥ 

PROGRAM END^-T 
PROGRAM N" r ———L- 




>- +-> 
u_ — 

. — 3 
or co 

LU 03 



E O 
txo- — 

~a tuo 
=J o 



PROGRAM 2 
PROGRAM 1 

PROGRAM START 

ERASE END 
ERASE N' 

ERASE 2 + 
ERASE 1 

ERASE START 



-< 


PROGRAM 




control 


< 


logic 



CO 



ar- 
cs 

a. 



TEST 



DATA LOAD END 
DATA LOAD If ^ 




CO 

>-v 



o 
o 



CO o 
— O 



o 



CD CO 
CD 



CV3 



DATA LOAD 2 * 
DATA LOAD 1 * 



UA 


fA LOAD 


control 




ogic 



CO 



Fig. 11 



OBLON, SPIVAK, et al 

Docket No.:246841US^2 DIV 
INV.: Junichiro NODA, et al. 
SHEET 12 of 20 



DATA LOAD ERASE PROGRAM VER I FY RECOVERY 



TEST 



DATA LOAD 1 _L_[h 
DATA LOAD 2 L 



DATA LOAD N L 



DATA LOAD 
END 

RECOVERY 
START (H) 

ERASE 
START 

ERASE 1 
ERASE 2 



ERASE N' 



ERASE END L 



REPROGRAM 
START 

PROGRAM 
START 

PROGRAM 1 



PROGRAM 2 L 



PROGRAM N 

PROGRAM s 
END 




t4t5 t6t7 t8t9 



tlO 



Fig. 12 



OBLON, SPIVAK, et al 

Docket No.:246841US-2 DrV 
INV.: Junichiro NODA, et al. 
SHEET 14 of 20 



TEST 

DATA L0AD1 
DATA LOAD 2 

DATA LOAD N 

DATA LOAD END 

RECOVERY 
START (II) 

ERESE START 

VERIFY END(H) 

RECOVERY 
START ( I ) 

RECOVERY 1 
RECOVERY 2 

RECOVERY N"" 
RECOVERY END 



READY/BUSY 



H 



DATA 
ROAD 



RECOVER 



l i 

l • 

l • 

• • 



• ■ 

• ■ 



:L 



Jh 



a 



JhTIl 



JtflL 



* • 

• • 
i • 
t • 
■ • 



JLttL 



* I 

• • 
1 I 



t * 

• i 
i • 

• ■ 

• ■ 
t « 
i • 

• • 



H 



» ■ 



"ik 



ju — Lk 



urik 



READY 

I 

tl 



BUSY 



READY 



t2 13 



t4 t5 



Fig. 14 



OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
INV.: Junichiro NODA, et al. 
SHEET 15 of 20 



( START ) 

y 

Data load 




Erase 



— *■ 
Program 



Ver ify 




Recovery 

/ I 
( START ) 

Fig. 15 



OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
INV.: Junichiro NODA, etal. 
SHEET 16 of 20 



DATA LOAD 



word 1 ines 



decoder 3 



data bus 1 



bit I ines 



Inspection bits 
generating 
circuit 51 



eel I matrix 2 



page latch 11 



T 



T 



read out error 
circuit 27 correction 
circuit 53 



Fig. 16a 



PAGE LATCH READ 



word lines-* 



decoder 3 

S 



data bus 1 



Tj 



bit I ines 



Inspection bits 
generating 
circuit 51 



eel I matr ix 2 



page latch 11 



T 



T 



read out error 
circuit 27 correction 
circuit 53 



Fig. 16b 



OBLON, SPIVAK, et al 

Docket No.:24684lOS-2 DIV 
INV.: Junichiro NODA, et al. 
SHEET 1 7 of 20 

bit I ines 



DATA LOAD 



word I ines < 



decoder 3 



data bus 1 



t — i 



I 



Fig. 17a 



eel I matr ix 2 



page latch 11 

read out ci rcuit 27 

( error correction 
(, circu it 53 



Inspection bits 
generating circuit 51 



bit I i nes 



PROGRAM 
word lines 



decoder 3 



data bus 1 

.— tr 



Fig. 17 b 



eel I matr ix 2 



• • • • 



page latch 11 

read out circuit 27 

\ error correction 
^circui t 53 



Inspection bits 
generating circuit 51 



bit I ines 



READ 

word lines 
decoder 3 



[ 



data bus 1 
— *■= 



n-rr, 



Fig. 17c 



eel I matr ix 2 



page latch 11 

read out circuit 27 



error correction 
(,ci rcui t 53 



Inspection bits 
generating circuit 51 



OBLON, SPIVAK, et al 

Docket No.:246841US-2 DIV 
IN V.: Junichiro NODA, et al. 
SHEET 18 of 20 



DATA LOAD 
word I ines < 



decoder 3 



1 

data bus 



bit I ines 



n 



Fig. 18a 
(prior art) 



t 



cell matrix 2 
page latch 11 

read out circuit 
J 



PROGRAM 



word I ines < 



~i 

data bus 



decoder 3 



bit lines 



Fig. 18b 
(prior art) 



eel I matrix 2 

page latch 11 

read out circuit 

J 



READ 

word lines 

decoder 3 
. 1 , 



bit I ines 



Fig. 18c 
(prior art) 



eel I matr ix 2 
-page latch 11 



read out circuit 

J 



) ' 
data bus 



OBLON, SPIVAK, et al 

Docket No.:246841US:2 DIV 
INV.: Junichiro NODA, et al. 
SHEET 19 of 20 




Fig. 19 



Control ler 



CMD 
CLK 
DAT 



l/F 



MPU 



Buffer 
RAM 



l/F 



ECC 



Semiconductor 
Memory 
device 



Fig. 20 



ELECTRONIC 
DEVICE > ' 




Card holder 

< 



Fig. 21 



OBLON, SPIVAK x et al 

Docket No.:246841US-2 DIV 
INV.: Junichiro NODA, et al. 
SHEET 20 of 20 



Interface^ 
circuit 

Connecting 
wire 




Connect i ng 
apparatus 



Fig. 22 



Boad 



Connecting wire 




Memory card 
or card holder 



Connect i ng 
apparatus 



Fig. 23 



